To me, history is something which starts in the past, illuminates the present, and reaches forward into the future. Of this long time-course, we can speak with any confidence only of the present and of the recent past; and it is on that that I will concentrate my remarks, more particularly so since the recognition of nephrology as a specialty is only recent, compared with say neurology or cardiology. Important contributions to our knowledge of renal disease have been made by men who would have looked upon themselves as general physicians, contributing also to other fields of medicine. To take a supreme example, Richard Bright made notable contributions to the accurate description of neurological disorders; he gave the first clear descriptions of acute yellow atrophy, of appendicitis, and of chronic peritonitis; and he gave oxygen from a bladder to a youth with respiratory distress.
delineation awaited Richard Bright. The symptoms of advanced renal disease are usually general, and not local; so a pointer to the presence of renal disease in the living patient was greatly to be desired. After Frederick Dekkers of Leyden discovered that certain specimens of urine were coagulable by heat, it remained for Domenico Cotugno to link this observation with the occurence of dropsy in a soldier of 28, suffering from what would now be called the nephrotic syndrome or, to follow Robert Platt, 'protein-losing nephritis'. Cotungo's discovery came about in quite an interesting way. He had previously noted that oedema fluid was coagulable; he formed the hypothesis that during a diuresis it was this fluid which would be discharged in the urine; and then, working on a generous scale, he boiled two pints of such urine over the fire, and discerned when it had scarcely half evaporated 'a white mass, already loosely coagulated like egg albumen'. Cotungo published his observations in 1765; and in the same year in Upsala (and in Swedish) Rosen von Rosenstein reported that scarlatina, at that time prevalent throughout Europe, could be followed by 'dropsy and bloody urine' -a clear description of acute nephritis (Still 1931) . Thus, three of the major syndromes of renal disease -acute nephritis, the nephrotic syndrome, and chronic nephritis -had been described by the end of the eighteenth century.
Cotungi's isolated observation of the association between dropsy and coagulable urine was confirmed and greatly extended by two physicians working in England. William Charles Wells , though born in South Carolina, was trained in Edinburgh and became physician to St Thomas's Hospital. In 1811, he reported the finding of 'serum' in the urine of 78 patients with dropsy, and noted that in some of them the urine was both pale and abundant. Two years later, John Blackall of Exeter also perceived the association between dropsy, coagulable urine, and renal disease. Often the cause was obscure, but the link with scarlatina was now well established, and Blackall also incriminates 'courses of mercury imprudently conducted'. These two men clearly foreshadowed Bright's definitive studies;
their observations were precise and elegant, but they lacked a dimension which Bright supplied. As Hale-White (1958) expresses it, 'To him and to a few others an altogether marvellous power of observation has been given, but Bright's genius took him further than mere observation, however brilliant, for he could correlate his observations'. Bright was a pioneer of clinical-pathological studies, saying with proper assurance: 'To connect accurate and faithful observations after death with symptoms displayed during life, must be in some degree to further the objects of our noble art'. Dropsy had long been familiar; coagulability of the urine had been observed more recently; and the association of shrunken kidneys with chronic illness leading to death had long been known; but it was Bright who by meticulous observation of his patients in life and after death was able to bring out the essential connections in full detail.
In his 'Reports of Medical Cases selected with the view of illustrating the symptoms and cure of disease by reference to Morbid Anatomy', published in 1827, he says 'Amongst the observations contained in this volume there are some of which I must bear the responsibility alone. Such are the statements and conjectures regarding the dependence of a particular class of Dropsies on disease and irritation of the kidneys'. His clinical descriptions are models of the art, almost bringing his patients back to life. We meet John King, an intemperate sailor; Henry Izod, a Smithfield drover, of very irregular habits; Leonard Evans, a Welshman of remarkably stout frame, said to have been the strongest man out of 1400 in Deptford dockyard; and William Hunter, by trade a tailor, who 'acknowledged that he had frequently taken a pot of porter and two or three glasses of rum in a day, and that occasionally he took gin instead of rum, with a view of promoting the flow of urine'. He brought together for the first time the pattern of chronic nephritis. 'Headaches occur with unusual frequency; or the calls to micturition disturb the night's repose.' 'After a time, the healthy colour of the countenance fades, and the sense of lassitude, of a weariness, and of depression gradually steal over the bodily and mental frame.' He recognized pericarditis, indistinct vision, and fits preceding coma. He noted the inconstancy of haematuria, and that in the later stages of the disease the pulse was full and hard. At autopsy he observed the hypertrophy of the heart, particularly affecting the left ventricle; but his most important post-mortem observations were those which enabled him to assert 'I have never yet examined the body of a patient dying with dropsy attended with coagulable urine, in whom some obvious derangement was not discovered in the kidneys'.
With the able assistance of his colleague John Bostock, and with due acknowledgement to Dr Blackall's 'most valued treatise', Bright carried understanding of the functional derangement in nephritis as far as was possible at the time. Indeed, it is surprising how much could be ascertained with the imperfect methods then avilable. Bostock knew that the urine was of low specific gravity and solute content, apart from albumin; and even that the serum had a deficiency of albumin and an excess of urea. Bright discovered how to distinguish phosphates in the urine from albumin by adding acid. 'When the urine has been exposed to the heat of a candle in a spoon, before it rises quite to the boiling point, it becomes clouded, beginning at the edges of the spoon and quickly meeting in the middle.' 'When the albumin is proved to exist, however slight a tendency to this condition may be, I always look upon it with anxiety, and the confirmed derangement I always view with dread.' In his Goulstonian lectures of 1833, Bright was able to crystallize the essential elements of renal failure in a sentence: 'What appears to be the great office of the Kidney -the depuration of the blooddoes not take place. And we must ever bear in mind that there is no emunctory of the body more indispensable in its action than the kidney'.
Before leaving this great man, I would like to quote a sentence or two from the biographical sketch in Munk's Roll. He 'was of a remarkably even temper and cheerful disposition; most considerate towards the failings of others, but severe in the discipline of his own mind. He was sincerely religious both in doctrine and practice, and of so pure a mind that he never was heard to utter a sentiment or to relate an anecdote that was not fit to be heard by the merest child or the most refined female ... His eminent position was fairly, though tardily, won by his thoroughly practical writings and great discoveries; and was sustained by his amiable manners, by his uniformly honourable conduct to his professional brethren, his sound judgement and knowledge of disease, and by the pains which he took in investigating the most minute particulars of every case which was brought before him'.
Although Bright had noted in his patients with nephritis the full hard pulse, and the enlargement of the heart after death, he had not the means of measuring the blood pressure. The essential link was forged by another Guy's man, Frederick Mahomed (1849-1884), of Indian descent, whose father owned Turkish baths at Brighton. Mahomed, who said of himself that he was 'fond of mechanical toys, and apt in constructing them', modified the sphygmograph to enable arterial pressure to be measured. Having thus devised a method of measuring 'morbid arterial tension', he was able to show not only its frequent association with nephritis, but also its existence in its own right, even if an excess of local piety led him to describe essential hypertension as 'Chronic Bright's disease without albuminuria'.
Meanwhile, in Germany important details were being added to Bright's scaffolding. Ludwig Traube (1818-1876) wrote on the association between heart disease and kidney disease. As experience grew, and as long-term follow up of nephritic patients developed in a number of centres in this country and in the USA, disturbing inhomogeneities were revealed both in the clinical COUrse and in the underlying morbid anatomy of Bright's disease. The Work of Addis and of Longcope in the USA, and of Arthur Ellis and Clifford Wilson at the London Hospital, made it reasonably certain that, however similar the later course of nephritis might become in different patients, the patterns of illness leading up to renal failure were diverse in several ways. These workers were greatly handicapped by lack of representation of the early stages of renal disease in the autopsy material which was available to them, and fuller understanding -though not, alas, any great simplification -of the morbid anatomical basis of clinical renal disease had to await the introduction of renal biopsy. For the first time, this opened a window through which could be seen the renal pathology of the living, thereby adding a vital new dimension to clinical-pathological correlation in glomerulonephritis (Cameron 1979) . At a severely practical level, renal biopsy is essential to rule out 'nonnephritic' causes of chronic renal disease; to give an indication of prognosis, and sometimes of appropriate treatment; and to distinguish reversible from irreversible acute renal failure.
In concentrating thus far on the clinical and morbid-anatomical manifestations of glomerulonephritis, I have virtually omitted two very important strands, developed in one case mainly and in the other entirely within the present century, which have contributed greatly to the present practice of nephrology. These are the normal and applied physiology of the kidneys; and the science of immunology.
The anatomical basis of renal function was established in the last century, a landmark being Bowman's description in 1842 of his capsule, surrounding the glomerular tuft described 200 years earlier by Malpighi. For many years the noise of battle rolled between Heidenhain, who (following Bowman himself) regarded the glomerulus as a secretory structure; and Ludwig who regarded it as a simple filter, the energy needed for filtration coming ultimately from the beart beat. Since 1917, when Cushny published his 'modern' filtration-reabsorption theory of urine formation, this matter seems to have been settled in favour of Ludwig's broad view, with the addition of tubular secretion of certain substances. However, Cushny's own concept of tubular function as being the selection of 'ideal reabsorbate' has been overtaken by a mass of detailed study of the different ways in which the tubules handle discrete constituents of the fluid which perfuses them. I suppose one could say, however, that the 'ideal reabsorbate' lives on, a shade paradoxically, in the composition of the fluid against which blood is dialysed in the artificial kidney. Another nineteenth century concept which has proved fruitful is Claude Bernard's on the constancy of the internal environment of the body: 'la Fixite du milieu interne est /a condition de /a vie fibre'. Without going into detail-of which there is potentially an abundance -it could be said that when diseased kidneys lose their plasticity of function, it becomes impossible to maintain the proper amount and composition of body fluid.
The American contribution to the study of normal and abnormal renal function has been outstanding, even though in this country we can claim the distinction made between water and salt depletion by R A McCance, whose clinical implications were developed by H L Marriott; and the elucidation of the role of osmoreceptors by E B Verney. The difficulty of expressing the effect of renal activity on different substances, taking into account their concentration in blood as well as in urine, was the stimulus to Donald Van Slyke to develop the concept of 'clearance' -the volume of blood which would be totally cleared of a given substance in a minute. Homer Smith (1965) was probably the first to see the great potential of this approach, of which he says: 'In my opinion this word [clearance] has been more useful to renal physiology than all the equations ever written. In recent years it has broken loose from the excretion of urea, and, taking conceptual wings, has become a generalised notion applicable to all aspects of renal excretion'; and of course it became the basis of Smith's own methods for measuring glomerular filtration rate with inulin, and renal blood-flow with diodone, and later p-aminohippurate. The clearance concept is also basic to the work of Berliner on potassium excretion, and of Pitts on urinary acidification.
It is many years ago that Thomas Addis, with epigrammatic licence, said 'All we know for certain about the Kidney is that it makes urine'. The knowledge of renal function and of body fluid, which I have so summarily sketched, is being applied daily, not only in 'salvaging patients with acute or advanced renal failure, but in the management of many other conditions in which the kidney is the victim rather than the culprit of disease.
Immunology impinges on nephrology in two main ways -in relation to the pathogenesis of renal disease, and in the prevention of transplant rejection. The second of these ranges potentially far beyond nephrology, and I shall not discuss it further; but I would like to outline the contribution, still far from complete, of immunology to the pathogenesis of glomerulonephritis.
It was early noted that glomerulonephritis was a sequel to scarlatina, not a concomitant; and that its development commonly coincided with the height of the immune response to the causative streptococcus. It was also found that not all strains of streptococci were 'nephritogenic'. These observations suggested that under certain circumstances the damage to the glomerular tuft could arise from an immune reaction which had somehow 'gone wrong'. A number of animal models of nephritis have been developed, at least two of which are relevant to human disease. Rather uncommonly, the constituents of capillary basement membranes in the kidney, and also in the lungs, become antigenic, and arouse an antibody response which manifests itself in a rapidly progressive glomerulonephritis, sometimes accompanied by a massive pulmonary haemorrhage. Much more commonly, it is a foreign agent, classically but by no means exclusively a streptococcus, which arouses an immune response; as this develops, a stage may be reached where there is still a slight excess of antigen over antibody, a stage marked by the formation of circulating soluble antigen-antibody complexes. These may be trapped in the glomerular tuft, activate the complement system, and cause damage to the vessels, in which polymorph action and fibrin deposition may also be concerned. In addition, the relevant antigen may not be 'foreign', but endogenous, e.g. DNA in the nephritis of systemic lupus; and in some cases complexes may be formed locally in the glomerulus, not derived from the blood-stream. The important technique of immunohistology has demonstrated antigen, antibody and complement in damaged renal tissue obtained by biopsy.
Although an immunological basis for most instances ofglomerulonephritis seems reasonably well established, the use of immunosuppressives in treatment has on the whole proved disappointing, possibly because it may even favour the development of soluble complexes by prolonging the phase of antigen excess. Better results are, however, beginning to be obtained by the removal by plasmapheresis of either soluble complexes, or antibodies to basement membrane, whichever is relevant (Lockwood et al. 1976 , Lockwood et al.1977 . This may in time take its place along with renal biopsy and renal dialysis among the techniques which have revolutionized nephrology.
In drawing this story to a close, I am conscious of large omissions -urinary infections; stones in the kidney and urinary passages; renal involvement in systemic disease; the contributions of clinical pathology, and of imaging with X-rays and radionuclides; the effects of renal insufficiency on almost every system of the body, and on the all-pervading body fluids. My excuse must be that in almost limiting myself to glomerulonephritis, I am at least discussing the core problem of renal disease, the group of conditions which engrosses so much of the thought and effort of the present-day nephrologist.
